ABSTRACT
INTRODUCTION
Flavonoids comprise a group of phenolic pigments that are mainly responsible for several colors found in the flowers, fruits and leaves (Curtright et al., 1996; Bobbio and Bobbio, 1995) . Anthocyanins, a flavonoid subgroup, show many benefits to human health, such as the cardio protector effect, that is related to the ability to inhibit the lipids peroxidation and to cushion other processes that involve related oxygen species (Renaud and De Lorgeril, 1992; Cook and Samman, 1996; Noda et al., 2000; Heim et al., 2002) . Anthocyanins are soluble in water and ethyl alcohol (Peterson and Dwyer, 2000, Curtright et al., 1996) , and as glycosidic pigments, derived from the 2-fenilbenzopirilium or flavilium nucleus, are distinguished by the B ring structure as shown in Figure 1 (Jackman and Smith, 1992) .
They naturally occur in the heteroglycosidic form, containing one or more molecules of sugar. In the aglycon form, it is also known as anthocyanidin. The most common sugars linked to anthocyanins molecules are glucose, rhamnose, xylose, galactose, arabinose and fructose (Francis, 1989) . These sugars can be monoglycosides, diglycosides and triglycosides replaced directly at aglycon. The anthocyanins color depends on its structure, number and position of hydroxyl and methoxyl groups present in its composition, and the structural forms. Quinoidal base, Flavilium cation, Chalcone and Pseudobase are a function of the solution pH as shown in Figure 2 (Jackman and Smith, 1992; Cooper-Driver, 2001 ). Red cabbage, a rich source of anthocyanins, produces a very concentrated juice which easily deteriorates due to the high free reducing sugar contents fermentation. Red cabbage (Brassica oleracea) anthocyanins were identified as cyanidin-3,5-diglucoside and cyanidin-3-sophoroside-5-glucoside, the latter found in various acylated form (Dirby et al., 2001; Jackman and Smith, 1992; Hrazdina et al., 1977) . Adsorption is a separation process that can be used to make partial or total purification of anthocyanins (Lopes et al., 2007) . Traditional adsorbents such as resins as Amberlite XAD-7 (Coutinho et al., 2004) results in an expensive product. Recent works have shown the viability of using clay Tonsil Terrana 580FF as alternative adsorbent material to decrease costs. On the other hand, possible anthocyanins modifications during the purification process is not yet known (Lopes et al., 2005) . This work aims to evaluate the effect of this adsorbent on possible structural modifications on red cabbage anthocyanins after adsorptiondesorption process clay. (Jackman and Smith, 1992) . (Table 3) , according to BET, DR (Dubinin-Radushkevich) and HK (Horvath-Kawazoe) methods. Natural red cabbage pigment (liquid) and commercial dye (Chr. Hansen Ltda), as a water soluble powder, were used in this work. The red natural dye was obtained by squeezing the cabbage, followed by vacuum filtration and centrifugation at 3500 rpm for 20 minutes and 25ºC. Reducing sugar quantification was done according to MILLER (1959) . 
MATERIAL AND METHODS

Material
Batch Assays
Triplicate batch assays were made at 25ºC. To 50mL red cabbage dye solution with known initial concentration, 0.5 g clay was added to the isotherms. Aliquots were taken from the supernatant during the batch adsorption process. The pH was corrected to 3.0 considering the spectrometry scan sensibility at the wavelength of 550 nm (Sondheimer and Kertesz, 1948) .
Spectrophotometry and Thin-Layer Cromatography
Thin-layer chromatography and scan spectrometry on UV-Visible were used to detect the possible changes occurring in the red cabbage anthocyanins during the adsorption and desorption process on clay. Pigments from: a) squeezed red cabbage extract, and b) commercial powder in aqueous solution were analyzed before, during and after the adsorption-desorption process according to Curtright et al. (1996) . The samples of red cabbage dye solution were treated by thin layer chromatography to detect the possible changes due to the clay-dye interaction. The solvent used was HCl/formic acid/water at 19.0/39.6/41.4 (v/v) proportion (Francis, 1982) . Sugars bound to the anthocyanins molecules were removed by the hydrolysis (Curtright et al., 1996) . Aglycone is a less polar compound and migrates more slowly in the ascending thin-layer chromatography plate than a mono or diglycoside. (Harborne, 1967) . Another peak was observed at the visible band, around 540 nm, for the aglycone. Jacobsi and Schoonheydt (1999) and Czímerová et al. (2004) studied variations promoted in the spectrum by changing the molecular structures of the dyes, which is detected by the batochromic occurrence. The increase of the absorption wavelength of anthocyanins was attributed to the number of auxochromic hydroxyl group increase, due to the buffer addition into the material or for the clay's ability of changing cations. Paper chromatography was performed for the following samples: 1.commercial dye before the adsorption; 2.commercial dye after the adsorption process; 3. commercial dye after the desorption process; 4.natural dye of red cabbage juice; 5. natural dye of red cabbage juice after the adsorption process; 6. natural dye of red cabbage juice after the desorption. Fig. 9a is a chromatogram found by Curtright et al. (1996) , a reference for this study. According to Curtright et al. (1996) , the first R f , superior to 0.62, refers to anthocyanin without hydrolysis, the second shows partial dye hydrolysis (R f from 0.0 to 1.0) and finally the third is a characteristic spot of a complete hydrolyzed molecule (R f inferior to 0.32). The Rf values found in this work were greater than 0.62, indicating that red cabbage anthocyanins were not dissociated in mono or diglycosides, or even aglycones in the process on clay, and clay was a good material to partially purify the anthocyanins from the red cabbage.
RESULTS AND DISCUSSION
Batch Assays
The results indicated that the use of the buffer solution to lower the pH for the partial purification of the anthocyanin improved the cyanidins stability avoiding the hydrolyzes.
CONCLUSIONS
Thin-layer chromatography and scan UV/Visible spectrometry analysis did not reveal did not reveal structural changes in the anthocyanins molecules which showed the dye stability during the separation process. Scan spectrophotometry analyzes indicated that due to the fact that the system reached almost instantly the dye concentration balance between the supernatant and the adsorbent, the formation of aggregates among the clay and the red cabbage anthocyanins was avoided, preserving the dye molecules characteristics. Thinlayer chromatography analysis permits to conclude that the use of buffer solution during the adsorption process to adjust the pH, avoided the dye hydrolisis, phenomenon occurred when HCl solution is used 
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